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Inspired by the need to prioritise and our successive use of self-control 
in daily life, the current thesis integrates the ego depletion and the social 
categorisation literature to propose that the group serves as a prioritisation 
signal after prior use of self-control (i.e., depletion). Our innate need to belong 
might drive us to value and prioritise group work over individual tasks after 
depletion. The prioritisation hypothesis was examined using the dual task 
paradigm, where participants complete a self-control task (or a control version) 
before tackling another, paralleling our successive use of self-control in daily 
life. Following the ego depletion manipulation, participants were led to believe 
that they will be working on the Stroop task with similar others, dissimilar 
others, or without emphasising the group context. Study 1 and 2 revealed that 
only depleted participants were sensitive to the group manipulation. Depleted-
similar others participants outperformed the remaining conditions even though 
all participants worked alone. Study 3 suggests that implicit motivation but not 
explicit motivation might play a role in this facilitatory effect. Paralleling 
failed replication studies, no ego depletion effect was obtained. The current 
thesis extends prior work by showing that, apart from social relationships, 
depleted individuals’ self-control performance is also more sensitive to group 
manipulations. It value adds to current understanding of self-control theories 
and highlight the need to move beyond the ego depletion effect to consider 
other psychological processes that result from prior depletion.     
Keywords: prioritisation, ego depletion, social categorisation, self-
control, motivation 
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We often find ourselves exhausted but still burdened with a long to-do 
list. Even so, we push through to get work done because our group mates or 
colleagues need for our input for a shared project. This calls for the successive 
use of self-control. However, prolonged exertion of self-control is 
unsustainable (Baumeister, Bratslavsky, Muraven, & Tice, 1998; Vohs, 
Baumeister, & Schmeichel, 2012), necessitating one to prioritise subsequent 
use of self-control. This begs the question: Under such draining circumstances, 
would people favour and invest more self-control into group work or 
individual tasks? There is value in pursuing this line of research given the 
prevalence of group work and our successive use of self-control in daily life.    
Inspired by the parallels between these everyday occurrences and the 
extant literature, the current thesis integrates the ego depletion and social 
categorisation literature to propose that the group can serve as a prioritisation 
signal after prior use of self-control (i.e., depletion). Various self-control 
theories suggest that, when depleted, later self-control performance becomes 
more sensitive to prioritisation signals such as personal goals and situational 
influences (e.g., Baumeister & Vohs, 2016b; Jia, Yu, Hirt, & Fishbach, 2016). 
Our innate need to belong might drive us to favour group work over individual 
tasks when depletion occurs. Three experiments were designed to test the 
prioritisation hypothesis.  
Self-Control and the Ego Depletion Effect   
We humans often lament having insufficient self-control, the adaptive 
ability to regulate impulses, energy, and attention (Hagger, Wood, Stiff, & 
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Chatzisarantis, 2010; Inzlicht & Schmeichel, 2012). Such concern is not 
unfounded as those who score higher on self-control scales have greater 
financial security, enjoy healthier interpersonal relationships, and possess 
better physical and mental health (Moffitt et al., 2011; Tangney, Baumeister, 
& Boone, 2004). Self-control tasks commonly employed in experimental 
studies also predict a variety of life outcomes ranging from grades (Hirsh & 
Inzlicht, 2010) to relationship fidelity (Pronk, Pronk, Karremans, & 
Wigboldus, 2011).  
The exertion of self-control is adaptive and desirable but unsustainable. 
Those who have tried strict diets would know that it seems almost impossible 
to adhere to such meal plans. Observation studies on healthcare professionals 
corroborate such personal experiences. The more intense and depleting their 
workday were, the greater nurses deviate from strict professional hygiene 
standards (Dai, Milkman, Hofmann, & Staats, 2015). Similarly, experiments 
suggest that prior use of self-control results in poorer self-control performance 
in a second unrelated task (e.g., Baumeister et al., 1998; Hagger et al., 2010). 
This phenomenon is termed the ego depletion effect.  
The current focus on the ego depletion literature stems from three 
reasons. First, self-control is called upon in daily life and is associated with 
positive life outcomes and goal-directed behaviour. Second, in an attempt to 
mimic our continuous use of self-control in everyday life (Hofmann, Vohs, & 
Baumeister, 2012), the current research examines a situation where 
participants exert self-control successively. This can be experimentally 
induced via the dual task paradigm that is commonly used in ego depletion 
studies. In such experiments, participants first tackle a self-control task (or a 
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control version) before completing a second unrelated self-control task in 
quick succession (Hagger et al., 2010). Third, the ego depletion literature 
sheds light on the costs that arise from prior use of self-control, thereby setting 
the stage for the prioritisation hypothesis.  
Continuous self-control exertion is costly and unsustainable, as 
evidenced by the ego depletion effect and theories put forth to account for it. 
In Baumeister et al. (1998)’s seminal studies, participants who had exerted 
self-control earlier (e.g., consumed radishes instead of chocolates, engaged in 
emotional suppression) performed worse in a second, unrelated self-control 
task (e.g., anagram performance). Decrements in self-control performance 
across unrelated tasks suggest that self-control is a domain general ability. 
Since then, numerous studies have replicated the ego depletion effect using the 
dual task paradigm and a variety of self-control tasks. For instance, ego 
depletion has been manipulated via thought suppression (e.g., avoid thinking 
of a white bear) and by getting participants to override established habits (e.g., 
refrain from looking at subtitles in video clips, avoid using words that contain 
letters “a” and “n”). Self-control has been measured by performance in the 
handgrip task and Stroop task. Longer persistence or better performance 
reflects more self-control exertion (also see Carter, Kofler, Forster, & 
McCullough (2015) and Hagger et al., (2010) for the list of self-control tasks 
used). A meta-analysis of published studies revealed that the ego depletion 
effect has a medium effect size of d = 0.62 (Hagger et al., 2010). In tandem 
with the growth of the field, various moderators of the ego depletion effect 
have been uncovered. These moderators will be discussed in the context of 
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theories that have been put forth to explain why self-control appears to be 
limited (i.e., ultimate accounts).  
 The strength model. The most prominent theory assumes that self-
control is a finite resource that is depleted after use (Baumeister & Vohs, 
2016b). This motivates depleted individuals’ to conserve their remaining self-
control resources, giving rise to the ego depletion effect. In line with this 
assumption, experiments show that manipulations of incentives and 
expectations can eliminate the ego depletion effect. Depleted participants 
performed as well as nondepleted participants when monetary or moral 
incentives were provided for the second self-control task (Muraven & 
Slessareva, 2003; Vohs et al., 2012). Anticipation of future tasks and beliefs 
about willpower also influence depleted participants’ conservation of self-
control. Depleted participants had poorer self-control performance when they 
believed that they needed to exert self-control in the near future (Muraven, 
Shmueli, & Burkley, 2006; also see Tyler & Burns, 2009). Belief 
manipulations also influence the strategic conservation of self-control 
resources by depleted individuals. When led to believe that they have 
unlimited self-control, depleted participants did not conserve their self-control 
resources and performed as well as nondepleted participants in the second 
self-control task (Job, Dweck, & Walton, 2010; Vohs et al., 2012). The 
motivation to conserve self-control resources following prior depletion appear 
to be nonconscious. There were no differences in self-reported desire to 
conserve energy during the second self-control task regardless of whether 
participants were depleted or not and whether they perceived themselves to be 
depleted or not (Clarkson, Hirt, Jia, & Alexander, 2010).  
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Self-control is assumed to be limited and is depleted after use 
(Baumeister & Vohs, 2016b). Research support is most evident when severe 
depletion occurs (i.e., when one has repeatedly used self-control for a 
prolonged time). Nurses deviate more from rigid hygiene standards after an 
intense and depleting workday (Dai et al., 2015). Similar conclusions were 
found in experiments. Beliefs and incentives can sustain self-control 
performance under mild depletion but not under severe depletion. The ego 
depletion effect was eliminated when depleted participants believe they have 
unlimited willpower or when incentives were introduced for the second self-
control task (Job et al., 2010; Muraven & Slessareva, 2003; Vohs et al., 2012). 
However, beliefs and incentives no longer boost self-control performance 
under severe depletion. Those who have completed three successive self-
control tasks had poorer self-control performance regardless of their beliefs in 
willpower and regardless of whether incentives were associated with the 
fourth self-control task (Vohs et al., 2012).  
While the strength model has made significant contributions to the 
field, its utility has come under scrutiny (Baumeister & Vohs, 2016b; Inzlicht, 
Schmeichel, & Macrae, 2014) and newer models have been developed.   
The process model. The process model offers a non-resource-based 
explanation for the ego depletion effect (Francis & Inzlicht, 2016; Inzlicht & 
Schmeichel, 2012; Inzlicht et al., 2014). The ego depletion effect is assumed 
to be short-term mental fatigue that signals the need to interrupt one’s current 
activity – not a reflection of low energy and resources.  
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Prior depletion introduces an imbalance between self-regulation and 
leisure, giving rise to motivational and attentional shifts that result in the ego 
depletion effect (Inzlicht & Schmeichel, 2012; Inzlicht et al., 2014). Our 
ancestors had to find the optimal trade-off between exploring to seek out new 
resources and exploiting existing resources. Over time, such evolutionary 
pressures gave rise to an innate desire to seek balance between extrinsically 
rewarding labour and intrinsically rewarding leisure (Francis & Inzlicht, 2016; 
Inzlicht et al., 2014). Prior use of self-control creates an imbalance in the 
system, increasing motivation and attention towards rewards while decreasing 
motivation and attention for further self-control. The ego depletion effect 
results from these parallel shifts in motivation and attention.  
Depletion shifts attention toward rewards and away from cues that 
highlight a discrepancy between desired and current states (i.e., self-
monitoring cues). When led to believe that they would perform poorly on the 
second self-control task, depleted participants persisted longer than 
nondepleted participants in the said task (Jia & Hirt, 2016). Depleted 
individuals ignored the self-monitoring cue and irrationally invested self-
control in a task they supposedly would not do well in. This lack of self-
monitoring appears to drive the ego depletion effect. The ego depletion effect 
was eliminated when depleted participants were encouraged to self-monitor 
their performance (Wan & Sternthal, 2008; also see Alberts, Martijn, & de 
Vries, 2011). Prior use of self-control also increases attention towards rewards. 
As compared to nondepleted participants, depleted individuals correctly 
identified more dollar signs that were embedded among other symbols 
(Schmeichel, Harmon-Jones, & Harmon-Jones, 2010). 
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The process model also assumes that prior depletion reduces 
motivation for further self-regulation while increasing desire for rewarding 
experiences (Inzlicht et al., 2014). However, such motivational shifts do not 
occur explicitly. With the exception of two similar studies (Muraven & 
Slessareva, 2003; Vohs et al., 2012), self-reported motivation for the second 
self-control task did not differ across conditions (Boucher & Kofos, 2012; 
Clarkson et al., 2010; Jia & Hirt, 2016; Muraven, Rosman, & Gagné, 2007; 
Xiao, Dang, Mao, & Liljedahl, 2014). Nevertheless, implicit motivation might 
work together with attentional shifts to give rise to the ego depletion effect. 
Despite their differences, the process model can account for studies 
that agree with the strength model. The ego depletion effect was eliminated 
when moral or monetary incentives were provided for the second self-control 
task (e.g., Muraven & Slessareva, 2003). The process model suggests that such 
interventions work via motivational and attentional shifts (Francis & Inzlicht, 
2016). The incentives increased the attractiveness of the second self-control 
task, appealing to depleted participants’ increased attention and motivation 
towards rewards. Depleted participants thus perform as well as nondepleted 
participants, eliminating the ego depletion effect.  
More importantly, the process model can accommodate research 
findings that do not fit the strength model. The ego depletion effect was also 
eliminated by novel interventions such as exposing participants to photos of 
Mother Nature (Chow & Lau, 2015), reaffirming one’s core values 
(Schmeichel, 2009), and imagining others taking a break (Egan, Hirt, & 
Karpen, 2012). Such findings cannot be readily accounted for by the strength 
model. From the process model’s perspective, such novel interventions allow 
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depleted participants to engage in self-rewarding experiences (e.g., seeing 
photos of nature, self-affirmation) or shift participants’ attention towards 
rewarding events (e.g., imaging others resting). Indulging in these rewarding 
activities reintroduces balance between labour and leisure, shifting depleted 
participants’ attention and motivation back to self-control cues. This revival of 
self-monitoring would then eliminate the ego depletion effect. Overall, the 
process model appears to have greater explanatory breath.  
Moving beyond the ego depletion effect. The current thesis builds on 
the notion that continual self-control exertion is unsustainable to investigate 
other underlying psychological processes that result from prior depletion. 
Despite their differences, both the strength and the process model suggest that 
the continuous use of self-control is unsustainable. After completing the first 
self-control task, depleted participants not only performed worse in the second 
self-control task but also reported higher levels of fatigue and found the task 
more effortful and difficult (Hagger et al., 2016; Hagger et al., 2010). While 
informative, the ego depletion literature is overly concerned with the 
performance decrements (i.e., the ego depletion effect) that results from prior 
use of self-control. Most studies fail to consider whether prior depletion might 
induce other underlying psychological processes. This literature gap will be 
bridged by drawing inspiration from various self-control theories and by 
reinterpreting prior studies from a new theoretical perspective.  
The Prioritisation Hypothesis 
It is hypothesised that prior depletion give rise to a prioritisation 
mindset where depleted individuals’ later self-control performance becomes 
more sensitive to cues that signal importance or attractiveness. Prioritisation 
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has been found under high cognitive load. When concurrently tasked to 
remember a string of numbers, participants no longer demonstrate attentional 
bias and automatic positive attitudes towards tempting stimuli (e.g., fries, 
attractive opposite sex others). Instead, participants strategically allocate 
cognitive resources to the number task and away from processing tempting 
stimuli (Van Dillen, Papies, & Hofmann, 2013). Such prioritisation facilitates 
self-control and goal attainment under pressing conditions.  
The prioritisation hypothesis was also inspired by various self-control 
theories. According to the strength model, prior depletion increases the 
motivation to conserve our remaining self-control resources (Baumeister & 
Vohs, 2016b). Depleted individuals are more selective and will only exert self-
control in important or attractive tasks (e.g., tasks tied to monetary rewards or 
moral incentives; Muraven & Slessareva, 2003; Vohs et al., 2012). Similarly, 
the process model suggests that depletion leads one to prioritise leisure over 
further self-control exertion (Inzlicht et al., 2014). However, interventions can 
increase motivation and attention for and lead one to prioritise subsequent 
self-control tasks (Francis & Inzlicht, 2016). The motivational tuning account 
builds on these models and posits that prioritisation arise because the 
continuous use of self-control is unsustainable (Jia et al., 2016). After 
depletion, individuals become more sensitive to and accord more weight to 
cues that signal importance or urgency. Prioritisation cues (e.g., personal goals, 
situational influences) would exert more influence over depleted individuals’ 
later self-control performance. This parallels instances in daily life where we 
are exhausted but still faced with a lengthy to-do list. Under these 
circumstances, we often prioritise tasks that fulfil our personal goals or tasks 
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that appear important or attractive. Such prioritisation is adaptive and ensures 
that we attend to our most pertinent goals and the most pressing matters.  
In line with theory, individuals exert self-control more strategically and 
are more sensitive to situational influences only after prior depletion. Depleted 
participants performed better in the second self-control task when it was 
associated with monetary or moral incentives (Muraven & Slessareva, 2003; 
Vohs et al., 2012). In contrast, nondepleted participants were not affected by 
these incentives. Only depleted participants were influenced by beliefs and 
expectations. When told that there will be a third task, only depleted 
participants strategically reduced the amount of self-control they invested in 
the second task (Muraven et al., 2006; also see Tyler & Burns, 2009). 
Similarly, depleted participants performed better in the second self-control 
task when informed that completing the first self-control task would boost 
later performance (Martijn, Tenbült, Merckelbach, Dreezens, & de Vries, 2003; 
but see Clarkson et al., 2010). Such efficacy beliefs did not influence 
nondepleted individuals’ self-control performance. Together, this gave rise to 
a facilitatory effect where depleted participants outperformed nondepleted 
participants when they held positive efficacy beliefs. Research support also 
comes from studies where the ego depletion effect was eliminated via novel 
interventions such as viewing photos of nature (Chow & Lau, 2015). In such 
studies, the novel interventions increased depleted individuals’ self-control 
performance but did not influence nondepleted participants. 
The above studies took place in the absence of a social context. Of 
interest to the current thesis, self-control performance is also more sensitive to 
social relationships only after prior depletion (but see Stillman, Tice, Fincham, 
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& Lambert, 2009). Social inclusion and exclusion was manipulated using 
cyberball, a computerised ball-tossing game (Ng, 2015). Depleted participants 
had better self-control performance when they were socially included during 
the game. In contrast, nondepleted participants’ self-control performance were 
not influenced by the social context (Ng, 2015). A later study with a control 
condition revealed that this effect arose from feeling socially included. 
Depleted participants who recalled instances of social inclusion performed 
better than those who recalled social exclusion or favourite product brands 
(Ng, 2015). Self-control performance was similar in the latter two conditions.  
Depleted participants’ self-control performance was also more 
sensitive to reminders of parasocial relationships. Thinking about favoured 
television programmes meets belonging needs, reduces loneliness, and buffers 
against the negative effects of social rejection (Derrick, Gabriel, & Hugenberg, 
2009). This implies that parasocial relationships provided by television 
programmes and actual social relationships share similar functions. When 
tasked to write an essay about their favourite television programme before the 
second self-control task, depleted participants wrote longer essays and had 
better self-control performance (Derrick, 2013). Essay writing eliminated the 
ego depletion effect and did not influence self-control performance of 
nondepleted participants. More importantly, the number of social words in the 
essays (e.g., talk, they, child) mediated the relationship between the 
experimental manipulations and later self-control performance (Derrick, 2013). 
In contrast, self-references and words related to positive and negative affect 
were not mediators. Such findings suggest that depleted individuals’ later self-
GROUP AS A PRIORITISATION SIGNAL 
12 
 
control performance was facilitated by reminders of parasocial relationships 
and not a change in mood or positive self-views.  
The current thesis builds on the above findings by integrating the 
prioritisation hypothesis and the social categorisation literature. Depleted 
participants were more sensitive to situational manipulations, ranging from 
monetary incentives to reminders of social relationships (Muraven & 
Slessareva, 2003; Ng, 2015). The current thesis extends this line of research to 
investigate whether depleted individuals’ self-control performance will also be 
more sensitive to group manipulations.  
Groups as a Source of Motivation 
Humans seem predisposed to work in groups. We possess the cognitive 
mechanisms needed for joint attention and shared task representations, thereby 
facilitating group work (Sebanz, Bekkering, & Knoblich, 2006; also see 
Tomasello, Carpenter, Call, Behne, & Moll, 2005). Even young children 
demonstrate a preference for group work. When an adult confederate 
deliberately stops engaging in a shared task, children prodded them to 
continue working on the task at hand instead of trying to work alone or to give 
up on the task (Warneken, Chen, & Tomasello, 2006). This predisposition for 
group work is unsurprising given the adaptive benefits of task collaboration. 
Cooperation allows societies to accomplish incredible feats that cannot be 
attained by lone individuals. Evolutionary pressures could have given rise to 
an innate tendency to favour and prioritise group work over individual tasks 
(Walton & Cohen, 2011).  
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The adaptive benefits of group work could have given rise to an innate 
need to belong, accounting for why we are more motivated for group work. 
The need to belong is a fundamental human need (Baumeister & Leary, 1995; 
Ryan & Deci, 2000). Humans are social creatures who crave social 
interactions and who possess an innate desire to form and maintain strong 
stable interpersonal relationships. Few choose to survive alone and many 
activities, be it work to play, are carried out in groups. Participants believe that 
group work is more pleasurable and provides opportunities for bonding 
(Walton & Cohen, 2011). Such positive construal of group tasks and our 
innate need to belong would lead one to favour group work over individual 
tasks.  
Social categorisation. Social categorisation into groups and perceived 
task collaboration boosts motivation for group work by tapping on our need to 
belong. According to the social identity theory and the self-categorisation 
theory, social categorisation and subsequent group identification induces a 
sense of social connectedness amongst group members (Abrams & Hogg, 
2010; Hogg, 2010). The social categorisation process can be experimentally 
induced via the minimal group paradigm developed by Tajfel, Billig, Bundy, 
and Flament (1971). In such studies, participants were led to believe that their 
group membership was based on some shared similarity (e.g., painting 
preferences). In reality, false feedback was often used to manipulate perceived 
similarity and participants were randomly allocated into each group. There 
were no face-to-face interactions and no shared history or future amongst 
participants. The group allocation ignites the categorisation process and 
increases the salience of one’s group identity. Participants now perceive 
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themselves (i.e., self-categorisation) and other participants (i.e., social 
categorisation) to be part of a group than as lone individuals. The shared group 
identity promotes liking and solidarity amongst group members, giving rise to 
behaviour such as an ingroup bias and increased motivation for group tasks 
(Diehl, 1990; Gramzow, 2007; Walton, Cohen, Cwir, & Spencer, 2012).  
Research on the minimal group paradigm suggests that individuals are 
more motivated for group tasks as compared to individual tasks. While the 
assigned task remains the same and participants worked independently, the 
task acquires new meaning and is more attractive when framed as a group task. 
Task motivation is often indirectly measured via behavioural indicators such 
as task persistence and memory for task stimuli (Touré-Tillery & Fishbach, 
2014). Participants persisted longer in an unsolvable puzzle when social 
connectedness was induced via an arbitrarily created similarity (e.g., false 
feedback on shared birthday) or random allocation to a puzzle group (Walton 
et al., 2012). This facilitatory effect occurs even though all participants 
worked on the task alone. In addition, the experimental manipulations did not 
imply that puzzle group members were puzzle experts, only that those in the 
puzzle group were allocated the puzzle task. A later study revealed that the 
boost in motivation resulted from the association between the task and one’s 
group membership (Master & Walton, 2013). Those in the puzzle group 
persisted longer on the puzzles as compared participants who were allocated to 
a group not associated with puzzles and participants who were given an 
individual identity linked to puzzles. In short, task motivation increased when 
participants were categorised into a group associated with the said task.  
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Perceived task collaboration. Perceived task collaboration boosts task 
motivation by drawing on our innate need to belong. In a study of pre-
schoolers, perceived collaboration was manipulated by giving participants an 
incomplete puzzle and telling them that the first puzzle piece was completed 
by another child or was “already in”. Pre-schoolers persisted longer on the 
challenging puzzle when led to believe that they worked on the puzzle with 
others (Butler & Walton, 2013). Similar conclusions were obtained in adult 
samples. Participants persisted longer in an unsolvable puzzle if they received 
a tip that was written by another participant who was working on the same 
puzzle in another room as compared to if they received a tip from the 
experimenter (Carr & Walton, 2014). In reality, all participants received the 
same tip that was written by the experimenter. Supplementary analyses 
revealed that participants reported greater interest and less fatigue if they 
believe that they received a tip from a fellow participant (Carr & Walton, 
2014).  
Shared task experience only boosted task motivation when it is 
associated with similar others or when there is perceived task collaboration. 
Simply knowing that others were working on the same task did not increase 
task motivation (Carr & Walton, 2014). Participants have better memory for 
shared stimuli (i.e., stimuli that they believe are also seen by other participants) 
only when other participants are similar to them (Shteynberg, 2010) or were 
collaborating on the same task (Carr & Walton, 2014). Recall for shared and 
non-shared stimuli were similar when differences between participants were 
emphasised. Similarly, participants who thought that they received the same 
task goal as similar others outperformed participants who received different 
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task goals or when differences were emphasised (Shteynberg & Galinsky, 
2011). On the whole, research suggests that social categorisation and 
perceived collaboration induces social connectedness that boosts task 
motivation. While the tasks employed in these studies are not self-control 
tasks, they suggest that social connectedness can be induced experimentally 
and that people are more motivated for and prioritise group work over 
individual tasks.   
To summarise, the current thesis integrates the ego depletion and social 
categorisation literature to propose that the group can serve as a prioritisation 
signal after prior use of self-control. A review of the ego depletion effect 
highlighted a wealth of supporting studies, various moderators, and theories 
developed to account for this phenomenon. The literature also suggests that 
continuous use of self-control is unsustainable. Building on this notion and 
various self-control theories, the current thesis moves beyond the ego 
depletion effect to consider other psychological processes that result from 
prior depletion. It was hypothesised that individuals will have a greater 
tendency to prioritise group tasks after prior depletion. Experimental 
manipulations of social inclusion and parasocial relationships increased 
depleted individuals’ self-control performance while having no effect on 
nondepleted individuals (Derrick, 2013; Ng, 2015). The current thesis extends 
these findings by investigating whether depleted participants’ self-control 
performance will also be more sensitive to group manipulations (i.e., minimal 
group paradigm and perceived task collaboration).  




Three experiments examined the hypothesis that the group can serve as 
a prioritisation signal after depletion. As such, the ego depletion manipulation 
always occurred before the group manipulation. Experimental manipulations 
were adapted from prior studies and differed across the three studies. This 
rules out the influence of task demands and further demonstrates that self-
control is domain-general ability. Study 1 provides an initial test of the 
prioritisation hypothesis using a 2 (depletion: depleted, nondepleted) × 3 
(group: similar others, dissimilar others, control) between-subjects design. 
Self-reported or explicit motivation was measured before the second self-
control task. Study 2 served as a conceptual replication and employed 
alternative ego depletion and group manipulations. Lastly, Study 3 examined 
whether implicit motivation plays a role in the prioritisation process.  
The primary goal was to examine whether individuals prioritise group 
tasks after depletion. It is hypothesised that depleted participants will perform 
better in the second self-control task when led to believe that they are working 
on the task with similar others as compared to when the group context was not 
emphasised. In contrast, nondepleted participants will be less influenced by 
the group manipulation. The dissimilar others conditions were included to 
explore the boundary conditions of the prioritisation hypothesis. In prior 
studies, task motivation increased only when participants believed that they 
were working on the task with similar others but not when they were working 
with dissimilar others (Shteynberg, 2010; Shteynberg & Galinsky, 2011). As 
such, it is hypothesised that depleted participants will only prioritise later self-
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control tasks done with similar others but not individual tasks or tasks done 
with dissimilar others.  
The role of explicit (Study 1 and 2) and implicit motivation (Study 3) 
was also examined. In the current studies, explicit and implicit motivation 
refers to motivation that was measured via self-reports and via implicit 
measures (e.g., task persistence) respectively. Prior ego depletion studies 
revealed that self-reported motivation for the second self-control task did not 
differ across conditions (e.g., Boucher & Kofos, 2012; Clarkson et al., 2010; 
Muraven et al., 2007). However, implicit motivation might still play a role in 
the prioritisation process. The process model suggests that motivational shifts 
play a key role in self-control exertion (Inzlicht et al., 2014). Furthermore, 
when motivation was measured implicitly, social categorisation and perceived 
task collaboration increased motivation for group tasks (e.g., Carr & Walton, 
2014; Shteynberg & Galinsky, 2011). Study 1 and 2 were designed to examine 
whether explicit motivation mediates the relationship between the 
experimental manipulations and later self-control performance. Study 3 
investigated whether implicit motivation plays a role in explaining why people 
prioritise group work over individual tasks.  
Lastly, Study 1 and 2 provides a further test of the ego depletion effect. 
As per prior ego depletion studies, the control conditions did not emphasis the 
group context. They thus served as baselines for the group manipulation and 
as a test for the ego depletion effect. The ego depletion effect will be 
replicated if participants in the depleted-control condition performed more 
poorly in the second self-control task as compared to those in the nondepleted-
control condition.  




Study 1 provides an initial test of the prioritisation hypothesis. Ego 
depletion was manipulated via the e-crossing task before participants were led 
to believe that they will be working on the Stroop task (second self-control 
task) with similar others, with dissimilar others, or without any emphasis on 
the group context (control conditions). Participants reported their motivation 
for the Stroop task between the practice and actual Stroop trials.  
It was hypothesised that the group manipulation would exert greater 
influence on depleted participants’ Stroop performance. Within the 
nondepleted conditions, Stroop performance would be less affected by the 
group manipulation. As per prior studies (Shteynberg, 2010; Shteynberg & 
Galinsky, 2011), participants in the depleted-similar others condition were 
expected to outperform participants in the depleted-control and the depleted-
dissimilar others conditions. There should be no significant differences 
between the depleted-dissimilar others and depleted-control conditions. Lastly, 
the current study explored whether depleted-similar others participants would 
report being more motivated for the Stroop task and whether such explicit 
motivation would mediate the prioritisation process.  
No formal stance was made regarding the relative performance of 
depleted-similar others and nondepleted participants. The current thesis 
focuses on the underlying psychological processes that result from prior 
depletion (i.e., a proximate explanation). Nevertheless, this comparison allows 
one to juxtapose the two self-control theories (i.e., ultimate accounts) 
introduced earlier. The strength model expects depleted-similar others 
participants to perform more poorly or on par with nondepleted participants. 
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On the other hand, the process model suggests that depleted-similar others 
participants can perform worse, as well as, or better than nondepleted 
participants depending on how motivating it is to work on the second self-
control task with similar others.  
Lastly, the ego depletion effect will be replicated if participants in the 
depleted-control condition performed more poorly than those in the 
nondepleted-control condition.  
Method 
Participants. A small-to-medium effect size of f = 0.20 (Cohen, 1988) 
was expected. G*power (F-test: Fixed effects, special, main effects, and 
interactions) analyses suggest that a sample size of 244 and 390 is needed to 
detect such an effect at 80% and 95% statistical power respectively (Faul, 
Erdfelder, Lang, & Buchner, 2007). In view of this, and Simmons (2014)’s 
recommended cell size of 50, the experimenter attempted to recruit as many 
participants as possible over two semesters.  
Students from the National University of Singapore (NUS) participated 
in return for partial fulfilment of course requirements or were recruited via 
advertisements and reimbursed $5. Fifteen participants were excluded for 
committing too many errors (i.e., at least 10 errors) in the actual Stroop trials
1
. 
The final sample consisted of 310 participants aged 18 to 28 (M = 20.75, SD = 
1.92; 96 males and 214 females).   
Procedure. Six experimental conditions were created using two 
between-subjects manipulations: Ego depletion (depleted, nondepleted) and 
                                                 
1
 Similar results were obtained when these participants were included in the analyses.  
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group manipulation (similar others, dissimilar others, control). Each 
experimental session was randomly assigned one experimental condition and 
was attended by six to eight participants. See Table 1 for the number of 
participants in each condition. Experimental sessions were conducted in two 
interconnected rooms with three to four participants each.  
After settling down at individual computer cubicles, participants were 
led to believe that the study investigates the relationship between aesthetic 
preferences and task performance. In line with this cover story, participants 
completed a painting preference task that sets the stage for the group 
manipulation. Ego depletion was manipulated using the e-crossing task, which 
participants completed while ostensibly waiting for the computer to assess 
their aesthetic preferences. Participants completed either the depleting or 
control version of e-crossing task before moving on to the ego depletion 
manipulation check. Participants were then led to believe that they will be 
working on the Stroop task with similar others, dissimilar others, or without 
emphasising the group context. This was followed by the practice Stroop trials, 
an explicit motivation measure, and the actual Stroop trials. Finally, 
participants responded to the group manipulation check and were probed for 
suspicion. They were thanked and reimbursed $5 or awarded a course credit 
for their time and contribution. An email debrief was sent to all participants 
within a week of their experimental sessions. 




Descriptive Statistics of Cell Sizes, Explicit Motivation, Stroop Interference (in 















Nondepleted      
Control 
Others 








53  4.96 (1.13)  395 (346) 0.93 (1.12) 
Depleted 
 












55  5.05 (1.08)  244 (242)  0.87 (1.20) 
         
Total 
 
310  5.13 (1.04)  340 (304)  0.83 (1.15) 
Note. Means are as presented above while standard deviations are enclosed 
within brackets. Higher Stroop interference reflects poorer performance in the 
second self-control task. Analyses were performed on log-transformed Stroop 
latencies. Untransformed scores are presented for ease of interpretation.  
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Measures and Stimuli.  
Painting preference task. Paralleling the minimal group paradigm 
used by Tajfel et al. (1971), participants saw six pairs of paintings by Paul 
Klee and Wassily Kandinsky and chose one that they preferred from each pair. 
For control purposes, all participants completed the painting preference task 
regardless of which condition they were allocated to.  
Ego depletion manipulation. The e-crossing task was an effective ego 
depletion manipulation in prior studies (e.g., Baumeister et al., 1998; Tyler & 
Burns, 2008; Wan & Sternthal, 2008). This pen-and-paper task was presented 
as a two-part perceptual accuracy task. In Task 1, all participants had five 
minutes to cross out the letter “e” from a page taken from an advanced 
statistics textbook. This cultivated a habit of crossing out all instances of the 
letter “e”.  
Task 2 differed for participants in the depleted and nondepleted 
conditions. Depleted participants were given a deliberately lightened and 
crumpled page from the same statistics textbook and were given five minutes 
cross out “e” only if it was not adjacent to another vowel or one letter away 
from another vowel. The rule change breaks the habit that was cultivated in 
Task 1 and required participants to exert self-control to achieve the task 
objectives. During habit breaking, self-control is needed to overdrive the 
impulse to follow the established habit (Baumeister & Vohs, 2016a). In 
contrast, nondepleted participants did not experience a rule change and 
received a normal photocopied version of the same page.  
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Ego depletion manipulation check. Participants responded to “How 
much did you have to concentrate on Task 2?” and “How effortful was Task 2 
as compared to Task 1?” using a scale of 1 (very little) to 7 (very much).  
Group manipulation. The computer provided participants with the 
results of their aesthetic preferences assessment after the e-crossing task. 
Paralleling Tajfel et al. (1971), false feedback randomly allocated participants 
to the red (preferring Klee) or blue group (preferred Kandinsky). Participants 
were also randomly allocated to move to the other interconnected room or to 
remain in their original room. For control purposes, room movement occurred 
in all conditions.  
Similar others conditions. The movement of participants created in a 
situation where all participants in the same room belonged to the same group. 
To induce social categorisation and social connectedness, the experimenter 
held up sheets of red and blue stickers, asked participants for their group 
membership, and distributed the stickers accordingly. The sticker was placed 
prominently on the back of participants’ right palm and served as a visual 
reminder of their group membership. Thereafter, all participants were 
informed that their room was allocated the Stroop task instead of the lexical 
decision task. Participants were thus aware that everyone in the room belonged 
to the same group and would be working on the same task (i.e., Stroop task) 
later in the experiment.  
Dissimilar others conditions. Instructions led participants into 
believing that they would be working the Stroop task with a mixture of similar 
and dissimilar others. The movement of participants resulted in a mixture of 
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red and blue group members in each room. Paralleling the similar others 
conditions, the experimenter also asked for participants’ groupings and placed 
either the red or blue sticker on the back of participants’ right palm. 
Participants were informed that their room was assigned the Stroop task 
instead of the lexical decision task.  
Control conditions. Participants also moved across the interconnected 
rooms. However, the group context was not emphasised, as per typical ego 
depletion studies. Unlike the other two conditions, participants were not asked 
for their group membership and did not receive any stickers. Participants were 
only informed that they were allocated the Stroop task.  
Explicit motivation measure. In between the practice and actual 
Stroop trials, participants reported their motivation for the actual Stroop trials 
using a scale of 1 (not at all) to 7 (extremely). Questions include “How 
interested are you in the upcoming trials?”, “How motivated are you to do well 
in the upcoming trials?”, and “How important is it for you to do well in the 
upcoming trials?”.   
Stroop task. All participants completed the computer-based Stroop task 
(Stroop, 1992), a commonly used dependent variable in ego depletion studies 
(Carter et al., 2015; Hagger et al., 2010). In each trial, a fixation cross (+) 
appeared on the centre of screen for 1,000ms. This was followed by a word 
(“yellow”, “red”, “green”, or “blue”) presented in a font colour (yellow, red, 
green, blue) that was congruent or incongruent with the presented word. For 
instance, the word “yellow” was presented in yellow colour font in congruent 
trials but presented in red, green, or blue colour font in incongruent trials. 
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Participants were tasked to identify as quickly as possible the font colour of 
the word and responded via colour-coded keys on the computer keyboard. 
During incongruent trials, self-control would be needed to override the innate 
tendency to read and report the colour as indicated by the word’s meaning. 
Each word remained on the computer screen until a response was provided or 
for a maximum of 2,000ms.  
Six practice trials were provided to familiarise participants to the 
Stroop task. Actual trials were broken into four blocks with 21 Stroop trials in 
each block. Half of the trials are congruent trials. Breaks between blocks 
lasted for 15s and participants from different conditions saw different 
computerised instructions. Those in the similar others and dissimilar others 
conditions were told to take a break while the computer collates data for 
participants in the room. In the similar others conditions, this message is 
meant to reinforce the idea that participants were working on the same task 
with similar others in the same room. In contrast, the message reminded 
participants in the dissimilar others conditions that they were working on the 
same task with a mixture of similar and dissimilar others. Participants in 
control conditions were encouraged to take a break while the computer 
collates their own data.   
Group manipulation check. Social connectedness was measured using 
four items (Cialdini, Brown, Lewis, Luce, & Neuberg, 1997; Walton et al., 
2012). The first two items examined social connectedness to other participants 
in the same group (i.e., the ingroup). Using a scale of 1 (not at all) to 7 (very 
much), participants rated the extent to which they would use the term “we” to 
describe their relationship with fellow ingroup members. They were then 
GROUP AS A PRIORITISATION SIGNAL 
27 
 
shown the Inclusion of Other in the Self figure (Aron, Aron, & Smollan, 1992; 
see Figure 1). This consists of seven increasingly overlapping pairs of circles, 
with one circle in each pair labelled “Self” and the other circle labelled 
“Other”. Participants selected the pair of circles that best described their 
relationship with other ingroup members. The third and fourth items consisted 
of the same questions but with reference to participants who belonged to the 




Figure 1. The Inclusion of Other in the Self scale developed by Aron et al. 
(1992).  
  




No one guessed the hypotheses, raised doubts about the cover story, or 
expressed discomfort regarding the use of the cover story.   
Manipulation checks.  
Ego depletion manipulation check. In view of the low reliability of 
the two questions (Cronbach’s α = .575), two independent samples t-tests were 
conducted. As compared to those in the nondepleted conditions (M = 5.38, SD 
= 1.31), participants in the depleted conditions reported having to concentrate 
more on the task (M = 5.80, SD = 1.29), t(308) = 2.81, p = .005, d = 0.32; 
Levene’s test for equality of variances, F(1, 308) = 1.35, p = .247.  
Depleted participants also found the task more effortful (M = 6.01, SD 
= 1.20) than nondepleted participants (M = 4.28, SD = 1.67), t(308) = 10.42, p 
< .001, d = 1.16. However, Levene’s test indicated that the homogeneity of 
variance assumption was violated, F(1, 308) = 26.581, p < .001. As such, 
degrees of freedom were adjusted, t(283.379) = 10.466, p < .001. While 
limitations exist, two independent samples t-tests affirmed the effectiveness of 
the ego depletion manipulation.  
Group manipulation check. As per Walton et al. (2012), responses to 
the third and fourth questions were averaged and subtracted from the average 
of the first two questions (Cronbach’s α = .785), with higher values indicating 
higher social connectedness to the ingroup relative to the outgroup. A one-way 
ANOVA (Analysis of Variance) indicated that the group manipulation did not 
influence self-reported social connectedness, F(2, 307) = 0.45, p = .637; 
Levene’s test for equality of variances, F(2, 307) = 0.003, p = .997. Planned 
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contrasts revealed no significant differences when the control conditions (M = 
0.85, SD = 1.20) was compared against the similar others conditions (M = 0.89, 
SD = 1.16) and the dissimilar others conditions (M = 0.75, SD = 1.09), 
magnitude of both ts < 0.64, ps > .525.  Similar findings were obtained when 
the first two questions, which measured social connectedness to the ingroup, 
were used as the dependent variable.   
Stroop Interference. 
Correction of Stroop responses. Stroop reaction times (RTs) were 
corrected following Greenwald, Nosek, and Banaji (2003) and Keselman, 
Algina, Lix, Wilcox, and Deering (2008)’s recommendations. Though 
developed for the Implicit Association Task, Greenwald et al. (2003)’s 
recommendations were used in current analyses as it also yields larger effect 
sizes for the current dataset. Instead of excluding error trials as per 
conventional data handling methods, a time penalty is imposed on error trials. 
First, RTs for error trials were removed. Within each block, means and 
standard deviations (SDs) for congruent and incongruent trials were calculated 
for each participant. Next, error trials were replaced with the calculated block 
mean + 2 block SDs depending on whether errors were made on congruent or 
incongruent trials. Outliers were either removed or replaced (i.e., winsorised; 
Keselman et al., 2008). Trials with RTs less than 400ms were removed. For 
each trial type, outliers on the upper tails (i.e., more than 2.5SDs above the 
block mean) were replaced with the block mean + 2.5 block SDs for that trial 
type. When the distribution is skewed (e.g., for RTs), winsorising rather than 
removing outliers give a mean that better reflects the distribution’s central 
tendency (Keselman et al., 2008). RTs were then log-transformed. The main 
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dependent variable, Stroop interference, was obtained by subtracting 
transformed RTs for congruent trials from those for the incongruent trials
2
. 
Higher levels of Stroop interference reflect poorer performance in the second 
self-control task. For ease of comprehension, the untransformed RTs (in 
milliseconds) are presented in Table 1 and Figure 2.  
Stroop interference analyses. Stroop interference was analysed in a 2 
(ego depletion) × 3 (group) between-subjects ANOVA
3; Levene’s test for 
equality of variances, F(5, 304) = 0.87, p = .490. Both main effects were not 
significant, Fs < 0.03 and ps > .220. The predicted two-way interaction was 
significant, F(2, 304) = 4.39, p = .013, η2 = .010. As expected, the simple main 
effect of group was significant in the depleted conditions, F(2, 304) = 4.61, p 
= .011, η2 = .029, but not in the nondepleted conditions, F(2, 304) = 0.05, p 
= .261. Planned simple contrasts were conducted within the depleted 
conditions. Stroop interference was similar in the dissimilar others and control 
conditions, F(1, 304) = 0.26, p = .613. More importantly, depleted-similar 
others participants outperformed depleted-control and depleted-dissimilar 
others participants, F(1, 304) = 8.86, p = .003, η2 = .028. These findings 
support the prioritisation hypothesis and suggest that the group serves a 
prioritisation signal only after prior depletion. Depleted participants had better 
Stroop performance when they worked on the Stroop task with similar others 
                                                 
2
 Similar results were obtained when more conventional data handling methods were utilised 
(i.e., when RTs were not transformed or when error and outlier trials were excluded from 
analyses) and when processing speed was controlled for. Processing speed was controlled for 
by standardising each participant’s RTs and using the resulting Z-scores in subsequent 
analyses (Faust, Balota, Spieler, & Ferraro, 1999).   
3
 Similar conclusions were reached when ANCOVA was used. Participants’ mean RT for the 
congruent and incongruent trials served as the covariate and dependent variable respectively.  
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but not when they worked with dissimilar others or when the group context 
was not emphasised.  
Supplementary analyses. Planned contrasts examined the competing 
hypotheses put forth by the strength and the process model. Depleted-similar 
others participants had better Stroop performance (i.e., lower Stroop 
interference) as compared to nondepleted participants, t(304) = -2.13, p = .034, 
d = -0.35, and participants in the five remaining conditions, t(304) = -2.70, p 
= .007, d = -0.40. This contradicts the strength model’s assumption that our 
limited self-control resources are depleted after use. However, such findings 
can be accommodated by the process model.   
Contrary to prior studies, the ego depletion effect was not obtained. 
The simple main effect of ego depletion was not significant in the control 
conditions, F(1, 304) = 2.16, p = .142. Stroop performance was similar 
between the depleted-control and nondepleted-control conditions.  
  




Figure 2. Study 1: Stroop interference (in milliseconds) as a function of the 
ego depletion and group manipulation.  
Note. Higher Stroop interference reflects poorer performance in the second 
self-control task. Standard errors are represented in the figure by the error 
bars attached to each column. Analyses were performed on log-
transformed Stroop latencies. Untransformed scores are presented for ease 
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Mediation analyses. Reponses from the three explicit motivation 
questions were averaged (Cronbach’s α = .837), with higher values reflecting 
greater motivation for the Stroop task. The PROCESS macro for SPSS (Model 
59; Hayes, 2013) was employed to examine whether explicit motivation 
mediates the relationship between the experimental manipulations and Stroop 
performance. See Figure 3 for an illustration of the model. Results revealed 
that the experimental manipulations did not predict explicit motivation, 
magnitude of all ts < 1.23 and ps > .220. Self-reported motivation for the 
Stroop task did not differ across the conditions (see Table 1 for the means and 
SDs of explicit motivation in each condition). More importantly, the indirect 
effects and index of moderated mediation were not significant and had 95% 
confidence intervals that contained zero. Similar results were obtained when 
data was analysed using Model 4 (see Figure 4) and the predictor was dummy-
coded or Helmert-coded condition.  
  




Figure 3. Study 1 and 2: Model 59 from the PROCESS macro for SPSS 




Figure 4. Study 1 and 2: Model 4 from the PROCESS macro for SPSS 
(Hayes, 2013) that was employed in the mediation analyses.  
Note. These were the most appropriate contrasts out of a small pool of 
contrasts available in the PROCESS macro.  




Study 1 supports the prioritisation hypothesis, suggests that explicit 
motivation is not a mediator, and did not obtain the ego depletion effect. 
Group work was prioritised only after prior depletion. The group manipulation 
did not influence the Stroop performance of nondepleted participants. Of note, 
depleted-similar others participants outperformed depleted-dissimilar others 
participants, depleted-control participants, and nondepleted participants. A 
boundary condition was also identified. Stroop performance was similar 
between the depleted-dissimilar others and depleted-control conditions, 
implying that shared task experience is not a signal for prioritisation. Instead, 
participants only prioritise group work if it is done with the ingroup (i.e., 
similar others). This agrees with prior social categorisation studies which 
showed that task motivation increased only when participants worked on the 
said task with similar others but not with dissimilar others (Shteynberg, 2010; 
Shteynberg & Galinsky, 2011).  
Self-reported motivation for the Stroop task did not differ across 
conditions and was not a mediator. This contradicts studies where social 
categorisation and perceived task collaboration increased motivation for group 
tasks (e.g., Carr & Walton, 2014; Shteynberg & Galinsky, 2011). However, 
such findings agree with prior ego depletion studies (e.g., Jia & Hirt, 2016; 
Muraven et al., 2007; Xiao et al., 2014), which failed to find significant 
differences in self-reported motivation across various conditions. 
The ego depletion effect was could not be replicated. This contradicts 
prior ego depletion studies but agrees with recent meta-analyses and failed 
replication studies. Hagger et al. (2010)’s meta-analysis reported a medium 
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effect size (d = 0.62) for the ego depletion effect using a sample of published 
studies. However, Carter and McCullough (2014) obtained a nonsignificant 
effect size when the same dataset was reanalysed and small-study effects (i.e., 
studies with smaller samples sizes tend to produce larger effect sizes) were 
controlled for. Similar conclusions were obtained in an updated meta-analysis 
that included unpublished data (Carter et al., 2015). The ego depletion effect 
could not be replicated in a multi-lab reproducibility project (Hagger et al., 
2016) and in pre-registered single-lab studies (Lurquin et al., 2016; Xu et al., 
2014). This reaffirms the concerns raised by Carter et al. (2014, 2015)’s meta-
analyses and suggest that the ego depletion effect is not robust under mild 
depletion (i.e., when the dual task paradigm is used). Such findings have 
diminished confidence in the ego depletion literature. However, all hope is not 
lost and knowledge can be gained by moving beyond the ego depletion effect 
to consider other psychological processes that result from prior depletion (e.g., 
the prioritisation process). This is precisely what was done in the current 
experiment.  
Study 1 suggests that the prioritisation process can occur in the absence 
of the ego depletion effect. Prior mild depletion might not reliably give rise to 
the ego depletion effect but is sufficient to ignite the prioritisation process. 
The absence of the ego depletion effect does not imply that prior self-control 
exertion has no other implications for later self-control performance. We can 
gain a better understanding of self-control processes by investigating other 
psychological processes that result from prior depletion.  
While Study 1 offers support the prioritisation hypothesis, limitations 
exists. In particular, self-reports of social connectedness did not differ across 
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conditions. This might be partly because the group manipulation check 
measured participants’ social connectedness towards their ingroup relative to 
the outgroup. In view of this, Study 2 utilised a group manipulation check that 
avoid drawing attention to the group context. Instead, it focused on measuring 
participants’ social connectedness to other participants in the same session. 
This limitation would not greatly diminish confidence in Study 1’s findings if 
they can be replicated via alternative experimental manipulations. 
Study 2 
Study 2 was designed to be a conceptual replication of Study 1. As 
such, its methodology closely modelled that of Study 1. Key differences 
include the use of a new ego depletion manipulation and group manipulation, 
an improved group manipulation check, and measuring explicit motivation 
before instead of after practice Stroop trials. Study 2 aims to demonstrate that 
prior findings were not an artefact of the experimental manipulations used. If 
Study 1’s findings can be replicated, one will have greater confidence in the 
hypothesis that the group serves as a prioritisation signal only after prior 
depletion. Variations in the ego depletion manipulations also reinforce the 
notion that self-control is a domain-general ability.    
Method 
Participants. In view of Simmons (2014)’s recommended cell size of 
50, the experimenter attempted to recruit as many participants as possible over 
two semesters. NUS students were recruited via advertisements and were 
reimbursed $5 for their time and contribution. Thirteen participants were 
excluded for not following the instructions for the ego depletion task. Six 
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others were excluded for committing more than 10 errors in the actual Stroop 
trials
4
. The final sample consisted of 197 participants (69 males and 128 
females) aged 18 to 28 (M = 21.84, SD = 1.87).   
Procedure. Four experimental conditions were created using two 
between-subjects manipulations: Ego depletion (depleted, nondepleted) and 
group manipulation (similar others, control). Each experimental session was 
randomly assigned one experimental condition and was attended by three to 
four participants (see Table 2 for cell sizes).  
After settling down at individual computer cubicles, participants were 
led to believe that the study examined the influence of perceptual differences 
on task performance. The ego depletion manipulation was presented as a 
writing task. Participants completed either the depleting writing task or the 
control version. This was followed by an ego depletion manipulation check 
and the group manipulation. Participants were led to believe that they will be 
working on the Stroop task with similar others or without drawing attention to 
the group context. This was followed by the explicit motivation measure, the 
Stroop task, and the group manipulation check. Finally, participants were 
probed for suspicion before they were thanked and reimbursed $5. All 




                                                 
4
 Similar results were obtained when five of these participants were included in the analyses. 
The mean RTs for the congruent and incongruent trials for the last participant could not be 
obtained due to extremely high error rates.  




Descriptive Statistics of Cell Sizes, Explicit Motivation, Stroop Interference (in 















Nondepleted      
Control 
Others 
52 4.96 (0.94) 245 (395)  2.40 (1.29) 
Similar 
Others 
 48  4.85 (1.09)  218 (281) 2.85 (1.71) 
Depleted        
Control 
Others 
 51  4.80 (1.19)  290 (311) 2.67 (1.61) 
Similar 
Others 
 46  4.90 (1.34)  162 (246)  3.19 (1.64) 
         
Total  197  4.88 (1.14)  231 (317)  2.76 (1.58) 
Note. Means are as presented above while standard deviations are enclosed 
within brackets. Higher Stroop interference reflects poorer performance in the 
second self-control task. Analyses were performed on log-transformed Stroop 
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Measures and Stimuli.  
Ego depletion manipulation. A different ego depletion manipulation 
was employed in Study 2. Participants were given five minutes to write a short 
story describing a recent trip. Those in the depleted conditions were tasked to 
write without using the letters “a” or “n” while participants in the nondepleted 
conditions wrote without using “q” or “z”.  Participants would have to resist 
the urge to use words that contain the forbidden letters and had to come up 
with alternatives. Given that “q” and “z” appears less frequently in words, the 
writing task would require less inhibition and self-control for participants in 
the nondepleted conditions but would be more depleting for those in the 
depleted conditions. This task has been successfully used to manipulate ego 
depletion in prior studies (e.g., Schmeichel, 2007; Schmeichel & Vohs, 2009) 
Ego depletion manipulation check. Participants responded to “How 
much did you have to concentrate on the writing task?” and “How effortful 
was the task to you?” using a scale of 1 (very little) to 7 (very much).  
Group manipulation. The group manipulation differed from Study 1 in 
three ways. First, false feedback was provided via the dot estimation task and 
all participants were allocated the same estimation style. Second, only one 
room was used in each experimental session and all participants remained in 
their original seats. Third, modifications were also made to the instructions 
given out by the experimenter.  
Paralleling Tajfel et al. (1971), all participants were led to believe that 
two estimation styles exist (Type A or Type B) and that they reflect 
meaningful personality and psychological characteristics. Thereafter, the dot 
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estimation task was introduced as a commonly used measure of estimation 
style. It consisted of one practice trial and 10 actual trials. In each trial, 
participants viewed a dot display for three seconds and were tasked to estimate 
the number of dots present in the display as accurately as possible. For control 
purposes, all participants completed the dot estimation task. Participants were 
also informed that their estimation styles would be derived by comparing their 
task performance with prior participants and participants in the current session. 
In reality, all participants received computerised feedback that they were Type 
A estimators and that their next task would be the Stroop task. The group 
manipulation in Study 1 required some participants to move between two 
interconnected rooms. In Study 2, however, each experimental session was 
held in a single room and participants remained in their original seats.  
Similar others conditions. Participants were led to believe that they 
will be working on the Stroop task with similar others. They were informed 
via computerised instructions that their next task would either be the Stroop 
task or the lexical decision task, depending on which type of estimator they 
were. To induce a sense of social connectedness, the experimenter held up 
sheets of red (for Type A estimators) and blue (for Type B estimators) stickers, 
asked for participants’ estimation style, and distributed the stickers 
accordingly. All participants were Type A estimators and thus received a red 
sticker. The sticker was placed prominently on the back of participants’ right 
palm to serve as a visual reminder of their group membership. This ensured 
that all participants were aware that everyone in the room shared the same 
estimation style and would be working on the Stroop task later in the 
experiment. 
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Control conditions. The group context was not emphasised in the 
control conditions. Participants were led to believe that they will be randomly 
allocated either the Stroop task or the lexical decision task. Unlike the similar 
others conditions, participants were not asked for their estimation styles and 
did not receive any stickers. As such, control participants were not aware of 
the estimation styles of other participants in the room.  
Explicit motivation measure. Study 2 employed the same explicit 
motivation measure used in Study 1. This measure was placed between the 
practice and actual Stroop trials in Study 1. In Study 2, participants completed 
the explicit motivation measure before the practice Stroop trials.   
Stroop task. Participants completed the Stroop task that was used in 
Study 1.    
Group manipulation check. The improved social connectedness 
measure consisted of two items developed by Cialdini et al. (1997). These 
items were similar to the questions used in Study 1. However, the reference 
group and the number of questions were changed. In Study 2, participants 
reported their sense of social connectedness to other students in the session. 
This avoided drawing attention to the group context while still allowing one to 
measure whether participants in the similar others conditions felt more socially 
connected to each other as compared to those in the control conditions. 
Participants rated the extent to which they would use the term “we” to 
describe their relationship with other students in their session, using a scale of 
1 (not at all) to 7 (very much). They were also shown the Inclusion of Other in 
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the Self figure (Aron et al., 1992; see Figure 1) and selected the pair of circles 
that best described their relationship with other students in the session.  
Results 
No one guessed the hypotheses, raised doubts about the cover story, or 
expressed discomfort regarding the use of the cover story.   
Manipulation checks.  
Ego depletion manipulation check. Reponses from the two questions 
were averaged (Cronbach’s α = .830), with higher values reflecting more 
depletion. An independent samples t-test affirmed the effectiveness of the ego 
depletion manipulation. Participants in the depleted conditions reported having 
to concentrate more on the writing task and found the task more effortful (M = 
6.36, SD = 4.89) than participants in the nondepleted conditions (M = 4.25, SD 
= 1.26), t(195) = 4.18, p < .001, d = 0.59; Levene’s test for equality of 
variances, F(1, 195) = 0.49, p = .487.   
Group manipulation check. Reponses to the two questions were 
averaged (Cronbach’s α = .781), with higher values reflecting a greater sense 
of social connectedness to other participants in the same session. An 
independent samples t-test supported the utility of the group manipulation. 
Participants in the similar others conditions (M = 3.02, SD = 1.68) reported 
higher levels of social connectedness as compared those in the control 
conditions (M = 2.53, SD = 1.46), t(195) = 2.16, p = .032, d = 0.31; Levene’s 
test for equality of variances, F(1, 195) = 0.85, p = .357.    




Correction of Stroop responses. Stroop latencies were corrected as per 
Study 1
5
. For ease of comprehension, the untransformed RTs (in milliseconds) 
are presented in Table 2 and Figure 5. 
Stroop interference analyses. A 2 ego depletion (depleted, 
nondepleted) × 2 group (similar others, control) between-subjects ANOVA 
was conducted
6
. Levene’s test indicated that the homogeneity of variances 
assumption was met, F(3, 193) = 0.70, p = .556. The main effect of ego 
depletion was not significant, F(1, 193) = 0.35, p = .555, while the main effect 
of group was significant, F(1, 193) = 6.76, p = .010, η2 = .017. Participants in 
the similar others conditions experienced less Stroop interference (i.e., had 
better Stroop performance) as compared to participants in the control 
conditions. Unlike Study 1, the two-way interaction was not significant, F(1, 
193) = 0.35, p = .556. Nevertheless, simple effects analyses were still 
conducted in view of Study 1’s findings and the prioritisation hypothesis. As 
predicted, the simple main effect of group was significant in the depleted 
conditions, F(1, 193) = 4.92, p = .028, η2 = .023, but not in the nondepleted 
conditions, F(1, 193) = 2.10, p = .149. The group manipulation only 
influenced later self-control performance of depleted participants, suggesting 
that the group serves as a prioritisation signal only after depletion. Study 2 
replicated the trends found in Study 1. While Stroop performance was similar 
                                                 
5
 As per Study 1, similar results were obtained when RTs were not transformed, when error 
and outlier trials were removed, and when processing speed was controlled for (Faust et al., 
1999).   
6
 Similar conclusions were obtained when ANCOVA was used. Participants’ mean RT for the 
congruent and incongruent trials served as the covariate and dependent variable respectively. 
GROUP AS A PRIORITISATION SIGNAL 
45 
 
in the nondepleted conditions, depleted-similar others participants 
outperformed depleted-control participants.  
Supplementary analyses. A planned contrast examined the competing 
hypotheses put forth by the strength and the process model. Depleted-similar 
others participants experienced less Stroop interference (i.e., had better Stroop 
performance) as compared to those in the remaining conditions, t(193) = -2.14, 
p = .034, d = -0.36. This replicated Study 1’s findings and goes against the 
strength model’s assumption that self-regulatory resources are limited and 
depleted after use.  
Study 2 also failed to obtain the ego depletion effect. The simple main 
effect of ego depletion was not significant in the control conditions, F(1, 193) 
= 0.00, p = .985. Stroop performance was similar amongst the depleted-control 
and nondepleted-control conditions.  
Mediation analyses. Reponses from the three explicit motivation 
questions were averaged (Cronbach’s α = .830), with higher values reflecting 
more motivation for the Stroop task. See Table 2 for the means and SDs of 
explicit motivation in each condition. Paralleling the analyses used in Study 1, 
the PROCESS macro for SPSS (Hayes, 2013) was employed to examine 
whether explicit motivation mediates the relationship between the 
experimental manipulations and Stroop performance. See Figure 3 and 4 for 
illustrations of Model 59 and Model 4 respectively. In all three analyses, self-
reported motivation did not differ across the conditions, magnitude of all ts < 
0.70 and ps > .485. More importantly, the indirect effects and indices of 
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moderated mediation were not significant and had 95% confidence intervals 




Figure 5. Study 2: Stroop interference (in milliseconds) as a function of the 
ego depletion and group manipulation.  
Note. Higher Stroop interference reflects poorer performance in the second 
self-control task. Standard errors are represented in the figure by the error bars 
attached to each column. Analyses were performed on log-transformed Stroop 

































With the exception of a nonsignificant two-way interaction, Study 2 
replicated Study 1’s findings and supports the prioritisation hypothesis. The 
ego depletion effect is absent, supporting concerns raised by recent meta-
analyses and failed replication studies (Carter et al., 2015; Hagger et al., 2016; 
Lurquin et al., 2016; Xu et al., 2014).  
Both Study 1 and 2 suggests that self-control performance is more 
sensitive to group manipulations only after prior depletion. Group work served 
as a prioritisation signal and facilitated later self-control performance only for 
depleted participants. Paralleling Study 1, depleted-similar others participants 
outperformed participants in the remaining conditions. Such facilitatory 
effects contradict the strength model's limited resource assumption but can be 
accommodated by the process model.  
As per Study 1, self-reported motivation did not differ across 
conditions and was not a mediator of the prioritisation process. This agrees 
with prior ego depletion studies which also measured motivation using self-
reports (e.g., Jia & Hirt, 2016; Muraven et al., 2007; Xiao et al., 2014). 
However, other studies revealed that social categorisation and perceived task 
collaboration increased motivation for group tasks (e.g., Carr & Walton, 2014; 
Shteynberg & Galinsky, 2011). Such studies measured motivation indirectly 
via behavioural measures such as task persistence and memory for task stimuli. 
In view of this and the process model’s emphasis on motivational shifts 
(Inzlicht et al., 2014), motivation was measured directly using self-reports and 
indirectly via mood measures in Study 3.  




Study 3 examined whether implicit motivation explains why depleted 
participants prioritise group work over individual tasks. It is hypothesised that, 
unlike explicit motivation, implicit motivation plays a key role in the 
facilitatory effects observed in Study 1 and 2. Following the ego depletion 
manipulation, participants were led to believe that they will be working on a 
puzzle task with similar others or without drawing attention to the group 
context. Explicit motivation was measured before the puzzle task. An indirect 
measure of implicit motivation was obtained by stopping participants 
prematurely in the puzzle task and measuring their mood. Those who were 
implicitly motivated to do well in the puzzle task would be more upset by this 
unexpected hindrance. According to Förster, Liberman, and Friedman (2007), 
such goal hindrance gives rise to frustration and negative affect, which are 
arousing in nature. It is thus hypothesised that participants in the depleted-
similar others condition will experience more negative affect, arousal, and 
frustration as compared to participants in the remaining conditions. On the 
other hand, as per Study 1 and 2, there should be no differences in self-
reported motivation.  
Other departures from Study 1 and 2 include the use of new 
experimental manipulations and a more sensitive measure of social 
connectedness. To increase generalisability and to rule out task demands, the 
ego depletion and group manipulations used differed from Study 1 and 2. 
Study 3 also aimed to provide a more sensitive measure of social 
connectedness. Participants responded to a pre- and post-social connectedness 
measure at the initial and final phase of the study. In addition, social 
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connectedness measures in Study 1 and 2 could have been inflated when 
participants and their friends sign up for the same experimental session. To 
obtain a cleaner measure of social connectedness, Study 3 probed for such 
instances and excluded participants who had friends in the same experimental 
session.  
Method 
Participants. As per prior studies, Study 3 followed Simmons (2014)’s 
recommended cell size of 50. In view of time constraints, the experimenter 
attempted to recruit as many participants as possible across two semesters. 
NUS students participated in return for partial fulfilment of course 
requirements or were recruited via advertisements and reimbursed $5. Forty-
two participants were excluded for having one or more friend(s) in the same 
experimental session
7
. The final sample consisted of 184 participants aged 18 
to 29 (M = 21.21, SD = 2.27; 60 males and 124 females).   
Procedure. Four experimental conditions were created using two 
between-subject manipulations: Ego depletion (depleted, nondepleted) and 
group manipulation (similar others, control). Each experimental session was 
randomly assigned one experimental condition and was attended by three to 
six participants. See Table 3 for the distribution of participants across 
conditions.    
 
 
                                                 
7
 Including these participants weakened the strength of the group manipulation. After 
controlling for initial social connectedness, dummy-coded group (1 = similar others, 0 = 
control) became a weaker predictor of post-social connectedness scores, b = 0.176, t(223) = 
1.81, p = .072.  













   Pre Post 
Nondepleted        
Control  42  5.24 (0.99)  1.71 (0.92) 1.96 (1.02) 
Similar 
Others 
 44  4.99 (1.33)  1.60 (0.77) 1.69 (0.81) 
Depleted        
Control  48  4.94 (1.12)  1.84 (0.85) 2.00 (1.07) 
Similar 
Others 
 50  4.99 (1.22)  1.95 (0.99) 2.23 (1.28) 
/        
Total  184  5.03 (1.14)  1.78 (0.89) 1.98 (1.07) 
Note. Means are as presented above while standard deviations are enclosed 
within brackets. 
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After settling down at individual computer cubicles, participants were 
informed that the experiment investigated the relationship between emotions 
and cognitive performance. Participants were also led to believe that they 
would complete a general survey before the actual study. The general survey 
consisted of filler demographics questions and the pre-social connectedness 
measure. In line with the cover story, ego depletion was manipulated via an 
emotional regulation task. Participants watched a funny video and were tasked 
to regulate or to freely express their emotional reactions. This was followed by 
the ego depletion manipulation check and the pre-mood measure. During the 
group manipulation, participants in the similar others conditions were led to 
believe that they will be working on the Spot the Differences puzzles with 
similar others and exchanged tips with each other. In contrast, the group 
context was not emphasised and no tip exchange occurred in the control 
conditions. Thereafter, all participants completed an explicit motivation 
measure and were told that they had five minutes to complete the set of 
puzzles. However, under the pretext that time is running out, participants were 
stopped one minute into the puzzle task. They then completed the post-mood 
measure and the post-social connectedness measure. Lastly, participants 
reported whether they had any friends in their experimental sessions and were 
probed for suspicion. They were thanked and reimbursed $5 or a course credit 
for their time and contribution. All participants received an email debrief 
within a week of their experimental sessions.  
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Measures and Stimuli.  
Social connectedness measure. Questions used in the pre- and post-
measures were taken from Study 2. However, unlike Study 1 and 2, 
participants completed the social connectedness measure twice, once at the 
start of the study and also at the end of the study.  
Ego depletion manipulation. Participants watched a five minute video 
compilation of funny video clips sourced from the internet. Emotional 
regulation requires self-control exertion. As such, those in the depleted 
conditions were tasked to suppress their emotional reactions to the video while 
participants in the nondepleted conditions were encouraged to freely express 
their emotional reactions. This task was an effective ego depletion 
manipulation in prior studies (e.g., Baumeister et al., 1998; Hofmann, Rauch, 
& Gawronski, 2007; Inzlicht & Gutsell, 2007).  
Ego depletion manipulation check. As per Study 2, participants 
responded to “How much did you have to concentrate on the task?” and “How 
effortful was the task?” using a scale of 1 (very little) to 7 (very much).  
Mood measure. The mood measure was adapted from the Brief Mood 
Introspection Scale (BMIS; Mayer & Gaschke, 1988) as the current study 
aimed to measure valence, arousal, and frustration. The original scale consists 
of 16 items that measured valence and arousal. The BMIS has adequate 
psychometrics properties (Mayer & Gaschke, 1988) and has been used in prior 
ego depletion studies (e.g., Baumeister, DeWall, Ciarocco, & Twenge, 2005; 
Muraven & Slessareva, 2003). However, the original BMIS contained only 
two items that tapped on frustration (i.e., grouchy and fed up). In view of this 
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and the lack of a validated frustration scale, seven items that were designed to 
measure frustration were added to the original BMIS. Refer to the Appendix 
for the full mood scale used in the current study.  
Participants completed the mood measure twice, once after the ego 
depletion manipulation check and immediately after they were stopped 
prematurely in the puzzle task. The post-mood measures served as the main 
dependent variables while the initial valence, arousal, and frustration served as 
covariates. The pre-mood measures also functioned as an additional 
manipulation check as ego depletion was manipulated via an emotional 
regulation task.  
Reponses to fed up, grouchy, annoyed, unfilled, irritated, resentful, 
angry, dissatisfied, and vexed were averaged to derive a pre- (Cronbach’s α 
= .927) and post-frustration measure (Cronbach’s α = .934), with higher values 
reflecting greater higher levels of frustration. Valence and arousal were 
indexed by items from the original BMIS scale. Negative items were reversed 
scored and before the relevant items were averaged to derive a pre- 
(Cronbach’s α = .896 and .618 for valence and arousal respectively) and post-
measure (Cronbach’s α = .901 and .616), with higher values reflecting more 
positive affect and greater arousal. The internal consistency of pre- and post-
arousal were on the lower end. Three items were removed from the original 
scale, improving reliabilities to .738 for pre-arousal and .726 for post-arousal. 
Similar results were obtained when these revised arousal measures were used. 
As such, the ensuing sections report results obtained for the original arousal 
scale.  
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Group manipulation. The group manipulation was strengthened by 
integrating Tajfel et al. (1971)’s minimal group paradigm with Carr and 
Walton (2014)’s manipulations of perceived task collaboration. All 
participants first completed the painting preference task used in Study 1 
(Tajfel et al., 1971).  
Similar others conditions. To induce a sense of social connectedness, 
participants were led to believe that they will be working on the Spot the 
Differences puzzles with similar others and tip exchange occurred. 
Participants were informed that the computer was collating information from 
other participants in the room and that their aesthetic preferences will 
determine whether they were allocated the Spot the Difference puzzle or the 
Hidden Objects puzzle. In reality, no collation occurred and all participants 
were allocated the former puzzle. The experimenter then came by and 
distributed the puzzle materials while carrying blue and yellow files. Of note, 
materials were only given out from the yellow file while the experimenter 
mumbled “Spot the Difference” audibly. Participants were briefed on the 
puzzle and informed that they will now exchange tips with someone who has 
received the same puzzle task (Carr & Walton, 2014). Thereafter, the 
experimenter noted that everyone received the same puzzle and thus they will 
be randomly matched to each other for the tip exchange. After receiving a 
small slip of paper with a name of another participant written on it, 
participants wrote down their names and as many puzzle tips as they could 
think of. The tip exchange was facilitated by the experimenter and participants 
did not interact with each other. All participants wrote and received a tip. 
These instructions ensured that participants were aware that everyone in the 
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room shared similar aesthetic preferences and would be working on the same 
task (i.e., Spot the Differences puzzle) later in the experiment. The tip 
exchange was used to induce perceived task collaboration and to boost social 
connectedness amongst participants in the similar others conditions.  
Control conditions. In contrast, the group context was not emphasised 
and no tips were exchanged in the control conditions. Participants were 
informed that they were allocated the Spot the Differences puzzle instead of 
the Hidden Objects puzzle. Thereafter, the experimenter gave out puzzle 
materials from different colour files. For control purposes, participants wrote 
down strategies they planned to use for the puzzle task on a small slip of paper.  
Explicit motivation measure. Study 3 employed the same explicit 
motivation measure used in Study 1 and 2.  
Spot the Differences puzzles. Following the group manipulation and 
the explicit motivation measure, participants were led to believe that they had 
five minutes to work on five sets of Spot the Differences puzzles. However, 
under the pretext that time was running out, participants were stopped one 
minute into the task and moved on to complete the post-mood measure. 
Results 
No one guessed the hypotheses, raised doubts about the cover story, or 
expressed discomfort regarding the use of the cover story.   
Manipulation checks.  
Ego depletion manipulation check. In view of the low reliability when 
the two questions are averaged (Cronbach’s α = .556), two independent 
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samples t-tests were conducted. Both depleted (M = 3.88, SD = 1.89) and 
nondepleted participants (M = 3.48, SD = 1.89) reported similar levels of 
concentration, t(182) = 1.44, p = .152; Levene’s test for equality of variances, 
F(1, 182) = 0.00, p = .990.  
As predicted, depleted participants who engaged in emotional 
regulation found the task more effortful (M = 2.72, SD = 1.57) than 
nondepleted participants (M = 2.13, SD = 1.22), t(182) = 2.86, p = .005, d = 
0.43. However, Levene’s test indicated that the homogeneity of variance 
assumption was violated, F(1, 182) = 11.17, p = .001. As such, degrees of 
freedom were adjusted, t(179.44) = 2.91, p = .004. Emotional regulation was 
more depleting but did not require more concentration. This might be because 
the funny video used in the ego depletion manipulation was attention grabbing.  
Pre-mood measures. Ego depletion was manipulated via an emotional 
regulation task. As such, manipulation checks were also conducted for the pre-
mood measures, which were completed just after the ego depletion 
manipulation. A one-way MANOVA (Multivariate Analysis of Variance) 
examined whether the ego depletion manipulation influenced participants’ 
mood. Pre-frustration, valence, and arousal were entered as the dependent 
variables; Box’s M = 9.19, F(6, 229234) = 1.50, p = .172. Levene’s test 
indicated that the homogeneity of variance assumption was met for all pre-
mood measures, all Fs < 1.62 and ps > .204. Wilk’s Lambda was selected as 
the test statistic as it offers an exact test when there are two groups and more 
than one dependent variable. The multivariate main effect of depletion was not 
significant, Wilk’s Λ = .976, F(3, 180) = 1.45, p = .229. The ego depletion 
manipulation did not influence participants’ mood. See Table 3 for the 
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descriptive statistics of pre- and post-frustration and Table 4 for the means and 
SDs of valence and arousal. 
Group manipulation check. Reponses were averaged to derive a pre- 
(Cronbach’s α = .602) and post-measure (Cronbach’s α = .762), with higher 
values reflecting greater social connectedness to other participants in the same 
session. ANCOVA (Analysis of Covariance) was not used because Levene’s 
test indicated that the homogeneity of variance assumption was violated, F(1, 
182) = 10.42, p = .001. Regression analyses could be employed as the 
homogeneity of regression slopes assumption was met (Field, 2009); the 
interaction term between pre-social connectedness and dummy-coded group (1 
= similar others, 0 = control) was not significant, b = -0.145, t(180) = -1.67, p 
= .096. As such, pre-social connectedness scores and dummy-coded group 
were regressed on post-social connectedness, R
2
 = .699, F(2, 181) = 210.31, p 
< .001; adjusted R
2
 = .696. The pre-social connectedness, b = 0.884, t(181) = 
20.22, p < .001, and dummy-coded group, b = 0.301, t(181) = 2.89, p = .004, 
significantly predicted post-social connectedness. After controlling for pre-
social connectedness, participants in the similar others conditions (adjusted M 
= 3.19) had higher post-social connectedness scores as compared to those in 
the control conditions (adjusted M = 2.89).  
 
  




Descriptive Statistics of Valence and Arousal in Study 3 
Condition 
 Valence  Arousal 
 Pre Post  Pre Post 
Nondepleted       
Control  5.46 (0.74) 5.30 (0.82)  3.42 (0.60) 3.37 (0.55) 
Similar 
Others 
 5.43 (0.78) 5.25 (0.80)  3.39 (0.55) 3.29 (0.67) 
Depleted       
Control  5.25 (0.87) 5.10 (0.96)  3.41 (0.48) 3.30 (0.64) 
Similar 
Others 
 5.16 (0.90) 5.02 (1.03)  3.34 (0.67) 3.43 (0.61) 
       
Total  5.32 (0.83) 5.16 (0.91)  3.39 (0.57) 3.35 (0.62) 
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Explicit motivation. Reponses from the three questions were averaged 
(Cronbach’s α = .801), with higher values reflecting more motivation for the 
Spot the Differences puzzles. Explicit motivation was analysed in a 2 (ego 
depletion) × 2 (group) between-subjects ANOVA; Levene’s test for equality 
of variances, F(3, 180) = 0.547, p = .366. Replicating Study 1 and 2, all main 
effects and the interaction term was not significant, all Fs < 0.82 and ps > .367. 
Self-reported motivation for the puzzle task did not differ across conditions. 
See Table 3 for the descriptive statistics of explicit motivation.  
Mood measures. Post-frustration, post-valence, and post-arousal 
served as the main dependent variables. Repeated ANOVAs were not 
conducted because the current analyses aimed to control for the effects of pre-
frustration, pre-valence, and pre-arousal on post-frustration, post-valence, and 
post-arousal respectively. MANCOVA (Multivariate Analysis of Covariance) 
does not allow this one-to-one mapping between the covariates and dependent 
variables. As such, three 2 (ego depletion) × 2 (group) between-subjects 
ANCOVA were used. Type I error was controlled for by via Bonferroni 
adjustment, a significant p-value in the following analyses should be smaller 
than .017. In all cases, the homogeneity of regression slopes assumption was 
met (Field, 2009). All higher-order interactions terms between each pre-mood 
measure and dummy coded experimental manipulations were not significant, 
all ps > .063.  
Frustration. A 2 (ego depletion) × 2 (group) between-subjects 
ANCOVA was conducted with pre-frustration and post-frustration entered as 
the covariate and the dependent variable respectively. Levene’s test indicated 
that the homogeneity of variance assumption was met, F(3, 180) = 1.84, p 
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= .142. Contrary to the hypothesis, all main effects and interaction terms were 
not significant, all Fs < 1.85 and ps > .175. The only significant effect was for 
pre-frustration, F(1, 179) = 110.30, p < .001, η2 = .083. Participants with 
higher pre-frustration also had higher post-frustration. Refer to Table 3 for the 
descriptive statistics of frustration.   
Valence. Pre- and post-valence was entered as the covariate and the 
dependent variable respectively in the two-way ANCOVA. Levene’s test 
indicated that the homogeneity of variance assumption was met, F(3, 180) = 
2.31, p = .078. Contrary to the hypothesis, all main effects and interaction 
terms were not significant, all Fs < 0.113 and ps > .737. The only significant 
effect obtained was for pre-valence and suggested that it is a significant 
covariate, F(1, 179) = 160.88, p < .001, η2 = .014. Refer to Table 4 for the 
descriptive statistics of valence.     
Arousal. Pre- and post-arousal was entered as the covariate and the 
dependent variable respectively in a 2 (ego depletion) × 2 (group) between-
subjects ANCOVA; Levene’s test for equality of variances, F(3, 180) = 0.82, 
p = .487. Pre-arousal was a significant covariate, F(1, 179) = 168.10, p < .001, 
η2 = .016. The main effects for group and depletion were not significant, both 
Fs < 0.734 and ps > .374. The hypothesised two-way interaction was 
marginally significant, F(1, 179) = 3.07, p = .082, η2 = .009. After controlling 
for pre-arousal, the simple main effect of group was marginally significant in 
the depleted conditions, F(1, 179) = 3.79, p = .054, η2 = .011, but not in the 
nondepleted conditions, F(1, 179) = 0.37, p = .546. After controlling for initial 
arousal, depleted-similar others participants (adjusted M = 3.46) were 
marginally more aroused than depleted-control participants (adjusted M = 3.29) 
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when they were made to stop the puzzle task prematurely. On the other hand, 
post-arousal was similar in the nondepleted conditions. A planned contrast 
revealed that depleted-similar others participants experienced marginally more 
post-arousal as compared to participants in the remaining conditions, t(179) = 
2.08, p = .039, d = 0.35. See Table 4 for the raw means and SDs of arousal and 
Figure 6 for the adjusted means of post-arousal in each condition.  
 
 
Figure 6. Study 3: Post-arousal as a function of the ego depletion and group 
manipulation.  
 
Note. The means reported above are adjusted means obtained after controlling 
for pre-arousal. Standard errors are represented in the figure by the error bars 



























Study 3 suggests that implicit but not explicit motivation plays a 
possible role in the prioritisation process. Self-reported motivation for the 
puzzle task was similar across conditions, replicating the null effect obtained 
in Study 1, Study 2, and prior ego depletion studies (Boucher & Kofos, 2012; 
Clarkson et al., 2010; Jia & Hirt, 2016; Muraven et al., 2007; Xiao et al., 
2014). In contrast, depleted-similar others participants scored higher on an 
indirect motivation measure, paralleling results obtained in prior social 
categorisation studies (e.g., Carr & Walton, 2014; Shteynberg & Galinsky, 
2011). In line with the prioritisation hypothesis, the group manipulation only 
influenced the implicit motivation of depleted individuals but not nondepleted 
individuals. After controlling for initial arousal, depleted-similar others 
participants were more aroused than other participants after being stopped in 
the puzzle task prematurely. However, there were no differences in frustration 
and valence.  
The trends obtained in Study 3 parallels that found in Study 1 and 2 
and suggests that implicit motivation plays a possible role in the prioritisation 
process. In Study 1 and 2, depleted-similar others participants had better self-
control performance than participants in the remaining conditions. Similarly, 
in Study 3, only depleted-similar others participants reported feeling more 
aroused after being stopped prematurely in the group task. Such parallels hint 
that the rise in implicit motivation might have contributed to the facilitatory 
effects were obtained in Study 1 and 2.  
While these results are promising, there remains a need to consider its 
limitations. First, contrary to the hypothesis, valence and frustration were 
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similar across conditions. This might arise because frustration is a specific 
emotion while arousal is a general mood. Both laypersons and researchers 
agree that mood and emotions are distinct constructs (Beedie, 2007; Beedie, 
Terry, & Lane, 2005). The former is more enduring, less intense, and 
associated with cognitive consequences while the latter is triggered by and 
directed at specific events (Siemer, 2005). Emotion theories suggest that 
general arousal dominates when emotional triggers are not identified. 
According to the Schachter-Singer two-factor theory (Schachter & Singer, 
1962) and the somatovisceral afference model of emotions (Cacioppo, 
Berntson, & Klein, 1992), events might only induce general arousal. Specific 
emotions (e.g., frustration) only manifest when arousal is attributed to a 
particular stimuli or event (e.g., being stopped prematurely in the puzzle task). 
The experimental protocol might only be sufficient to induce general arousal. 
Participants completed the post-mood measure immediately after they were 
stopped prematurely in the puzzle task. They had little time to cognitively 
process the felt arousal, possibly accounting for why depleted-similar others 
participants were more aroused but not more frustrated.  
Second, the role of implicit motivation in the prioritisation process 
needs to be clarified in future studies. Differences in arousal were only 
marginally significant after controlling for multiple comparisons. In addition, 
time constraints and methodology considerations made it difficult to measure 
self-control performance in Study 3. Mediation analyses could not be 
conducted and one cannot conclude that implicit motivation drives the 
facilitatory effects obtained in Study 1 and 2. Nevertheless, Study 3 suggests 
that there is value in examining the role of implicit motivation in the 
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prioritisation process. Current findings ties in with the process model’s 
emphasis on motivational shifts (Inzlicht et al., 2014) and prior social 
categorisation studies (e.g., Carr & Walton, 2014; Shteynberg & Galinsky, 
2011). 
General Discussion 
Three experiments examined whether group work serves as a 
prioritisation signal after prior depletion. The current thesis moved beyond the 
ego depletion effect to consider other psychological processes that result from 
prior depletion. Study 1 and 2 provided supporting behavioural evidence for 
the prioritisation hypothesis while Study 3 explored its underlying mechanism. 
The first two studies revealed that only depleted participants were influenced 
by the group manipulations. After prior depletion, participants performed 
better in a later self-control task when they believed that they were working on 
the said task with similar others as compared to dissimilar others or when the 
group context was not emphasised (control conditions). Specifically, depleted-
similar others participants outperformed participants in the remaining 
conditions. Such facilitatory effects emerged even though participants worked 
alone and did not interact with each other.  
Study 3 suggests that implicitly measured motivation but not self-
reported motivation plays a possible role in the prioritisation process. Explicit 
motivation did not mediate the relationship between the experimental 
manipulations and later self-control performance in both Study 1 and 2. In 
view of prior studies (e.g., Carr & Walton, 2014; Shteynberg & Galinsky, 
2011) and the process model’s emphasis on motivational shifts, Study 3 
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examined implicit motivation indirectly by measuring mood after participants 
were stopped prematurely in a puzzle task. After controlling for initial arousal, 
depleted-similar others participants felt more aroused than participants in the 
remaining conditions. In contrast, explicit motivation, frustration, and affect 
did not differ across conditions. According to Förster et al. (2007), the rise in 
arousal implies that depleted participants who believed that they were working 
on the puzzle task with similar others were more motivated for the puzzle task.  
The ego depletion effect was not replicated in Study 1 and 2. Depleted-
control and nondepleted-control participants performed equally well on the 
second self-control task. Apart from serving as baseline measures for the 
group manipulation, the control conditions did not emphasis the group context 
and were thus similar to typical ego depletion studies. 
Group as a Prioritisation Signal 
The power of groups. In support of the prioritisation hypothesis, 
group work is also a potent prioritisation cue that facilitates depleted 
individuals’ later self-control performance. The group context was 
manipulated via the minimal group paradigm and perceived task collaboration. 
Participants were also led to believe that they were working on the same task 
with similar others, dissimilar others, or without any emphasis on the group 
context. In the similar others conditions, false feedback also misled 
participants into believing their aesthetic preferences or estimation styles will 
determine their later self-control task. Facilitatory effects might result from the 
association between one’s group membership and the second self-control task. 
Indeed, social categorisation research suggests that task motivation remains 
unchanged when one’s group membership was not associated with the said 
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task (Master & Walton, 2013). Future research can examine this boundary 
condition more thoroughly in the domain of self-control.  
More importantly, there is value in examining the relative power of 
group work and social context. These prioritisation cues might differ in 
magnitude (e.g., one might exert a larger facilitatory effect), their underlying 
mechanisms, and their boundary conditions. At first glance, group work might 
appear to be a stronger prioritisation cue. Social inclusion manipulations and 
reminders of parasocial relationships boosted depleted participants’ self-
control performance such that depleted individuals perform as well as 
nondepleted individuals (Derrick, 2013; Ng, 2015). In contrast, depleted-
similar others participants performed better than depleted-control and 
nondepleted participants in Study 1 and 2. However, the ego depletion effect 
was obtained in the social context studies but not in Study 1 and 2. The 
absence of the ego depletion effect might explain why a facilitatory effect was 
obtained in the current studies. More fruitful conclusions can only be drawn 
when both the social context and group manipulations are directly compared 
in future experiments.   
Role of implicit motivation. Study 3 suggests that implicit motivation 
but not explicit motivation might explain why depleted individuals prioritise 
group work. Self-reported motivation did not differ across conditions and was 
not a mediator as per prior ego depletion studies (Boucher & Kofos, 2012; 
Clarkson et al., 2010; Jia & Hirt, 2016; Muraven et al., 2007; Xiao et al., 
2014). In contrast, depleted-similar others participants scored higher on an 
indirect measure of motivation as compared to participants in the remaining 
conditions. When considered with Study 1 and 2, this suggests that implicit 
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motivation plays a possible role in the prioritisation process. A more definitive 
conclusion can only be reached if future research demonstrates that implicit 
motivation mediates the relationship between the ego depletion and group 
manipulation and later self-control performance. Mediation analyses could not 
be done in Study 3 as time and methodological constrains did not allow one to 
measure later self-control performance. Future research can also explore other 
implicit motivation measures (Touré-Tillery & Fishbach, 2014). For instance, 
increased attention or memory for the task stimuli reflects increased task 
motivation. Similarly, participants have greater task motivation if they persist 
in the more boring or effortful task when given the choice to freely switch 
between this task and a more interesting or easier task. Study 3 suggests that it 
is important to consider implicit motivation measures even when self-reported 
motivation does not differ across conditions. These indirect measures value 
add by capturing dimensions of motivation that are not found in self-reports 
(Touré-Tillery & Fishbach, 2014). 
Theoretical Implications 
The current findings also have implications for the motivational tuning 
account and the two self-control theories invoked to account for the ego 
depletion effect. Current findings can be interpreted in the light of the 
motivational tuning account and the process model but cannot be readily 
accommodated by the strength model. More importantly, the ego depletion 
literature needs to and can gain more by moving beyond the ego depletion 
effect to consider other psychological consequences that result from prior 
depletion.  
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The strength model. The strength model is more reflective of severe 
depletion (i.e., when one has repeatedly used self-control for a prolonged 
period) than of mild depletion. Mild depletion is often studied using the dual 
task paradigm, as in the current studies. The facilitatory effect obtained in 
Study 1 and 2 suggests that there is a need to reconsider the strength model’s 
assumption that our self-regulatory resources are limited and depleted after use 
(Baumeister & Vohs, 2016b; Muraven & Baumeister, 2000). If this 
assumption holds, depleted-similar others participants should only perform as 
well as but not better than nondepleted participants. However, the current 
experiments and prior research found facilitatory effects (e.g., Dewitte, 
Bruyneel, & Geyskens, 2009; Martijn et al., 2003) that diminish confidence in 
the strength model. Studies that employ the dual task paradigm might not be 
an appropriate test of the strength model’s assumption. A brief depleting 
experimental task is unlikely to make a significant dent in our self-control 
resources. Indeed, research support for the limited resource assumption is most 
evident when severe depletion occurs. Beliefs and extrinsic motivation can 
sustain later self-control performance under mild depletion but not after 
participants have completed three successive self-control tasks (Job et al., 
2010; Muraven & Slessareva, 2003; Vohs et al., 2012). Under mild depletion, 
later self-control performance appears to be more sensitive to situational 
influences (e.g., group manipulations as in the current studies) and personal 
goals (Jia et al., 2016). In contrast, psychological processes (e.g., motivation, 
beliefs) exert less influence under severe depletion. When applied to the 
current thesis, it seems plausible that the group manipulation will fail to boost 
self-control performance when participants are severely depleted. Criticisms 
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surrounding the strength model might be tied to the ego depletion literature’s 
heavy reliance on the dual task paradigm, which only induces mild depletion.  
The process model. Current findings support the process model and 
suggest that the proposed motivational shifts occur implicitly. The process 
model proposes that motivational and attentional shifts account for the ego 
depletion effect and for why interventions (e.g., moral incentives, seeing 
photos of Mother Nature) eliminates the ego depletion effect (Inzlicht & 
Schmeichel, 2012; Inzlicht et al., 2014). The current thesis demonstrates that 
implicit motivation but not explicit motivation might explain why group work 
serves as a prioritisation signal for depleted participants. Replicating the null 
effect in prior studies (Boucher & Kofos, 2012; Clarkson et al., 2010; Jia & 
Hirt, 2016; Muraven et al., 2007; Xiao et al., 2014), self-reported motivation 
was not influenced by the ego depletion and group manipulations across all 
three studies. In contrast, depleted-similar others participants scored higher on 
an indirect measure of implicit motivation in Study 3. This suggests that the 
motivational shifts proposed by the process model might occur outside of 
conscious awareness. The current thesis also extends the process model by 
suggesting that perceived task collaboration with similar others can give rise 
to implicit motivational shifts that outweigh the motivational and attentional 
shifts that result from prior depletion. This, in turn, gives rise to the facilitatory 
effects observed in Study 1 and 2.  
Motivational tuning account. While the current findings can be 
partially accommodated by the process model, the motivational tuning account 
can still value add to offer a more well-rounded explanation. Both the strength 
and the process model hints at the prioritisation process but focus on the 
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notion that the continuous use of self-control is unsustainable (i.e., ultimate 
accounts). The motivational tuning account builds on this principle to explain 
why self-control will be more sensitive to group manipulations after depletion. 
Successive use of self-control is costly (e.g., induces fatigue, feelings of effort) 
and unsustainable, activating a prioritisation mindset where personal goals and 
situational factors exert more influence over later self-control performance (Jia 
et al., 2016). In line with this, Study 1 and 2 demonstrated that only depleted 
individuals’ self-control performance were sensitive to the group manipulation. 
Nondepleted participants performed similarly in the second-self-control task 
regardless of whether they believed that they worked on the said task with 
similar others, with dissimilar others, or without any emphasis on the group 
context. Proximate accounts, such as the motivational tuning account, 
compliments ultimate accounts and value add to our understanding of self-
control processes.   
The strength and process model also suffer from other limitations. 
Study 1 and 2 failed to replicate the ego depletion effect that inspired the 
formulation of these theories. Such findings support concerns raised by recent 
meta-analyses and failed replication studies (Carter et al., 2015; Hagger et al., 
2016; Lurquin et al., 2016; Xu et al., 2014). However, the ego depletion 
literature need not be called into doubt simply because the dual task paradigm 
does not reliably induce the ego depletion effect. The ego depletion effect is 
more robust during severe depletion. A brief depleting experimental task is 
unlikely to significantly deplete one’s self-control resources (strength model) 
or to induce strong motivational and attentional shifts away from further self-
control exertion (process model). The dual task paradigm might not be a good 
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test of the ego depletion effect. Researchers who are keen on studying this 
phenomenon might find it more productive to deplete participants using a few 
successive self-control tasks, as per Vohs et al. (2012).  
Moving beyond the ego depletion effect. More importantly, much 
knowledge can be gained by moving beyond the ego depletion effect to 
consider other consequences of prior depletion. Current research focuses on 
ultimate accounts (e.g., strength model, process model) that explain why self-
control is limited and performance decrements that accompany prior depletion 
(i.e., the ego depletion effect). However, research focus should also be 
accorded to proximate accounts which examine the underlying psychological 
processes that arise from prior use of self-control. The current thesis 
demonstrates that the prioritisation process can occur even in the absence of a 
fall in self-control performance (i.e., the ego depletion effect). Depleted-
control and nondepleted-control participants performed on par. However, 
depleted individuals’ later self-control performance was still facilitated by the 
group manipulation. Such findings imply that the dual task paradigm is apt for 
exploring other underlying psychological processes that arise from mild 
depletion. While it might not reliably induce the ego depletion effect, the dual 
task paradigm remains a useful experimental manipulation that mimics our 
successive use of self-control in daily life. Future researchers are encouraged 
to broaden their research focus to consider other implications that result from 
the successive use of self-control.  
Conclusion 
Inspired by our successive use of self-control in daily life and the need 
to prioritise, the current thesis integrates the ego depletion and social 
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categorisation literature to propose that the group can serve as a prioritisation 
signal after prior depletion. This hypothesis was examined using the dual task 
paradigm given its commonalities with our successive use of self-control in 
daily life. Three experiments suggest that, after prior use of self-control, our 
innate need to belong implicitly motivates us to favour and prioritise group 
work over individual tasks.  
In line with various self-control theories (e.g., Baumeister & Vohs, 
2016b; Jia et al., 2016), only depleted but not nondepleted individuals were 
sensitive to the group manipulations. After prior use of self-control, 
participants performed better in the second self-control task when led to 
believe that they were working on the task with similar others as compared to 
when they believed that they worked with dissimilar others or when the group 
context was not emphasised. Across Study 1 and 2, depleted-similar others 
participants outperformed participants in the remaining conditions. Such 
facilitatory effects were obtained even though participants worked individually. 
This contradicts the strength model but can be accommodated by the process 
model. In support of the latter model, Study 3 suggests that implicit motivation 
but not explicit motivation might play a role in the prioritisation process.  
The current thesis extend prior work on social relationships (Derrick, 
2013; Ng, 2015) by demonstrating that depleted individuals’ self-control 
performance are also sensitive to group manipulations (i.e., minimal group 
paradigm and perceived task collaboration). On a broader level, current 
findings support the prioritisation hypothesis, which suggests that depleted 
individuals’ later self-control exertion will be more sensitive to situational 
influences and personal goals (e.g., Baumeister & Vohs, 2016b; Jia et al., 
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2016). It contributes to the ego depletion and social categorisation literature 
and suggests that fruitful research can be generated by integrating these two 
fields. Most ego depletion studies do not consider the influence of the group or 
social context. This literature gap contrasts with the fact that many activities in 
daily life are done in groups or in the presence of significant others. Humans 
are social creatures (Baumeister & Leary, 1995). There is a need to consider 
the broader social context in order to arrive a well-rounded understanding of 
self-control processes.   
The ego depletion effect was not obtained, supporting concerns raised 
by recent meta-analyses and failed replication studies (Carter et al., 2015; 
Hagger et al., 2016; Lurquin et al., 2016; Xu et al., 2014). Nevertheless, the 
prioritisation hypothesis was supported. Mild depletion might not be strong 
enough to induce performance decrements (i.e., ego depletion effect) but is 
sufficient to ignite the prioritisation process. This highlights the need to move 
beyond the ego depletion effect and to consider other implications that arise 
from prior depletion. As evidenced by the current thesis, valuable knowledge 
can be gained from this shift in research focus.     
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Mood Measure for Study 3 
Using a scale of 1 (Definitely do not feel) to 7 (Definitely feel), please select 
the option that indicate how well each adjective or phrase describes your 
present mood 
 Lively  
 High spirited 
 Active 
 Happy 





















Note. This mood measure was adapted from Mayer and Gaschke (1988). The 
original scale consists of 16 non-italicised items as presented above. Italicised 
items were new items added to measure frustration. Items with an asterisk (*) 
were averaged to derive a pre- and post-frustration measure.     
